Pseudomonas aeruginosa is a ubiquitous and opportunistic human pathogen that 12 represents a critical problem to the clinician due to the increased number of 13 resistant strains isolated from hospital settings. In addition, there is a great 14 variety of pathologies associated with this versatile Gram-negative bacterium. 
pseudomonads, and from the other species of Gram-negative non-fermenting bac-48 teria, is its ability to produce pyocyanin, a blue-green phenazine pigment that gives 49 the green color to the bacterial colony (Fig. 1b) and also to the pus. This pigment 50 and several others, such as pyochelin (purple-cyan), pyoverdin (yellow, green and Virulence factors expressed/produced by P. aeruginosa cells: (i) lipopolysaccharide (LPS) that induces cytokine production, (ii) pili that help bacterial adherence to the respiratory epithelial cells, (iii) flagellum that participates in mobility, adherence, and internalization events, (iv) extracellularly released molecules like proteases (responsible for the cleavage of key host proteins), exotoxin A (inhibition of host protein synthesis), exoenzyme S (induces cytotoxic effect), exoenzyme U (antiphagocytic effect), phospholipase C (cleavage of membrane phospholipids), pigments (many biological effects, like pyocyanin that induces free radicals in host cells), rhamnolipids (detergent action), soluble lectins (inhibition of beating of lung cells), and alginate (phagocytosis inhibition, antifungal action, and host immune responses) protease production in P. aeruginosa can vary greatly (Fig. 4) [32].
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The expression of extracellular proteolytic enzymes in P. aeruginosa is directly 168 influenced by environmental factors and changes in the physicochemical properties 169 of culture medium (e.g., nutrients, temperature, pH, and aeration), which signifi-
170
cantly modulate the production of these crucial virulence factors [26, 33] . In 171 addition, the amount of protease produced depends on the cell cycle moment (e.g.,
172
lag, exponential, or stationary growth phase) and on the growing lifestyle (e.g.,
173
planktonic or biofilm). For instance, the total protease production ( Fig. 5a ) as well 
Protease detection in P. aeruginosa. a Total extracellular protease production was analyzed by the degradation of casein (1%) incorporated into Luria Bertani agar medium up to 48 h at 37°C. b The elastase activity was measured in the cell-free culture supernatant obtained from P. aeruginosa cells grown in tryptic soy broth up to 48 h at 37°C, using the fluorogenic peptide substrate Abz-Ala-Gly-Leu-Ala-p-Nitro-Benzyl-Amide. Results were expressed as fluorescence arbitrary units (FAU). In parallel, the number of bacterial cells along each time point was evaluated by plating cells onto agar medium and expressed as colony-forming units (CFU) Fig. 6 Elastase of P. aeruginosa is a typical zinc-metalloprotease. The purified elastase B is able to cleave the fluorogenic peptide substrate Abz-Ala-Gly-Leu-Ala-p-Nitro-Benzyl-Amide along the time. Conversely, 1,10-phenanthroline (1,10-Phen), a metalloprotease inhibitor, at 10 lM was able to block the substrate cleavage. FAU, fluorescence arbitrary units 
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